Introduction
Four of the recent reactor anti-neutrino experiments, Daya Bay [1] , RENO [2] , Double Chooz [3] and NEOS [4] observe an unexpected excess of anti-neutrinos with energies between 4.8 and 7.3 MeV. All four experiments are operated in the vicinity of the cores of commercial pressurized water reactors at distances from 24 m up to 1.8 km. The observed excess appears to be independent of the respective distances and has been estimated to be about 1% of all events in both the near and far detectors. The used detection reaction is the inverse beta decay (IBD) ̅ + → + + , which has a neutrino energy threshold of Eth = 1.8 MeV. All four experiments employ large volumes of Gd -loaded liquid scintillator, where the positron energy is recorded together with the two 511 -keV annihilation gamma rays. Therefore, the visible or prompt energy in the detectors is related to the neutrino energy by Evis = Eν -0.8 MeV and the above-mentioned excess in neutrinos manifests itself as a bump around 5 MeV when plotted as a ratio of data vs. expectation.
At present it is not clear what physics gives rise to this so-called "5 MeV bump" [5] .
In this note we suggest that the 5 MeV anomaly was already present in a much earlier experiment, which was carried out in the 1980's at three distances from the 2.8 GW nuclear powerplant at Gösgen, Switzerland [6] . However, at that time the slight spectral distortions which showed up at all three distances were not given much consideration, especially since they did not fit any neutrino oscillation hypothesis [7] . In hindsight this is regrettable, because presumably at that time K. Schreckenbach and collaborators [8] , who pioneered the measurements of integral beta spectra from fission products at the Institut Laue Langevin (ILL-Grenoble) would have been immediately ready to check for possible origins of the observed anomaly.
The Gösgen Experiment
In contrast to the recent experiments mentioned above, the Gösgen set up was a segmented MeV FWHM and with a flat tail towards lower energies, essentially due to escape effects (Fig.4 in [6] ). This differs from the prompt energy deposition in the recent single volume experiments, which record the entire deposited energy, including that of the annihilation gamma rays.
The Gösgen Positron Spectra
The energy spectrum of the IBD positrons was measured at three distances (G1, G2, G3) at 37.9, 45.9 and 64.7 m from the reactor core and roughly 10 4 antineutrinos were registered at each of the three measuring positions. Two analyses were performed in [6] , one based on a relative comparison of the measurements at the three distances from the core, while the second analysis compared each spectrum with the positron yield calculated from the expected anti-neutrino spectrum. The neutrino yields for the two dominant isotopes 235 U and In order to enhance the statistical significance of an eventual, distance independent spectral deviation from the ILL+Vogel model, the integral G2 and G3 spectra were rescaled by us to the G1 position. The effect of differing burn ups in the three positions was taken into account and contributed a small correction at the level of 0.6% for G2 and 2.4% for G3. The three spectra were then combined by taking the weighted average for each energy bin. The same procedure was applied to the ILL+Vogel predictions for the three positions. The combined spectrum is shown in MeV is clearly visible.
The ratio of the combined measured energy spectrum to the predicted spectrum (ILL+Vogel)
is shown in Fig. 1b . A shift in the energy scale of 0.84 MeV was applied to the Gösgen data in order to match the full energy recorded in recent unsegmented detectors like RENO, Daya Bay, Double Chooz and NEOS [1] [2] [3] [4] . Shown for comparison here is the ratio of the RENO near position spectrum [11] to the theoretical prediction of Huber-Mueller [12, 13] . The Gösgen data are in good agreement with the respective RENO data. In order to quantify this comparison, the RENO positron spectrum was interpolated to the Gösgen binning, yielding a 2 of 12 for 16 degrees of Fig.1 (a) Combined positron spectrum derived from the data taken at 37.9, 45.9 and 64.7 m from the Gösgen PWR core [6] . The G2 and G3 spectra were rescaled to the G1 position. The three spectra were then combined by taking the weighted average of all three energy bins. The bin width is 0.305 MeV and errors shown are statistical. The solid red curve represents the positron yield predicted by the ILL+Vogel model [8] [9] [10] . (b) Ratio of the combined measured energy spectrum (black dots) to the predicted spectrum (ILL+Vogel). A shift in the energy scale of 0.84 MeV has been applied to the Gösgen data in order to correct for the incomplete absorption of the two 511-keV annihilation gamma rays. Shown for comparison is the ratio of the RENO near position spectrum [11] to the theoretical prediction by Huber-Mueller [12, 13] 
Conclusions
The energy spectra of positrons from inverse beta decay reactions recorded at three positions of the Gösgen power reactor were statistically combined and compared to predictions (ILL+Vogel).
An excess of events was found with a significance of 3.8σ, consistent in energy and amplitude with the flux anomalies recorded by Daya Bay, RENO, Double Chooz and NEOS. In contrast to these recent, large, single volume detectors, Gösgen was a fine grained, segmented experiment, with the prompt signal essentially given by the kinetic energy of the positron only. The presence of the excess in the segmented Gösgen geometry supports its IBD nature and disfavours sterile neutrinos interacting inelastically with 13 C, with subsequent detection of 4.4 MeV de-excitation γ rays, as suggested in [15] . In conclusion, the origin of the so-called "5 MeV bump" remains at the moment unclear and puzzling. Hopefully the situation will be clarified within the next round of very short baseline experiments and at reactors with highly enriched 235 U cores.
